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PEPTIDE DERIVATIVE AND ITS USE 




ABSTRACT : PURPOSE: To provide a new peptide derivative derived from an adhesive core sequence 
peptide of a cell adhesive protein fibronectin, having high cell adhesion property and 
cancer metastasis suppressive action, free from toxicity, stable in blood and useful as a 
cancer metastasis suppressing agent, etc. 

CONSTITUTION: The peptide derivative of formula ill (Z is O or S; R is oligopeptide 
residue containing Arg-Gly-Asp as an essential constituent unit) is produced by reacting a 
compound of the formula Boc-Ser(Bn)-OH (Boc is t-butoxycarbonyl; Bn is benzyl) with 
benzyl bromide in the presence of a base, removing aminoprotecting group, successively 
reacting with the compounds of the formulas Boc-Asp(Bn)-OH, Boo-Gly-OH, 
Boc-Arg(Mts)-OH (Mts is mesitylenesulfonyl) and Boc-Asp(Bn)-OH, reacting the resultant 
protected peptide of formula I with carbonyldiimidazole in the presence of trifluoroacetic 
acid, etc., and removing protecting groups from the obtained compound of formula II. 
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HMWl] TE-«SC (I) TSSns^^HB 

»#:a&tt*<z)Ji^±##Trtgrs*a. -*« (i) 
[fci] 

z =cC ( I ) 



- [X] -Arg-Gly-Asp 

(in <K [ ] li [ ] rt<z>3»3&J*fturfe 

spSfcttGluaSS*U YSSSer, Thr, V 
al« Ser— Pro, Ser-Pro-Al a*^^: 

o jg&snsrs y K3»s&tt^^ F£&& 

[0 0 0 1] 
[0 0 0 2] 

[ooo3] 7 4?u*#7>\tt<D 

a-->£f&m^T&fe-2tlT&K> (Koarnblihtt, A. 
R. et al., EMB0 Journal, 4#, 2519 (1985)) , jfr=f- 
mm2 5 OK0*iJ^TO$A«ift2 4 OKtf) 

Tt>&*;*:$ (Sasaki, M. et al., Proc. Natl. Acad. 
ScL USA., 81*. 935 (1987), Sasaki, M. et al., 
J. Biol. Chem., 262#, 17111 (1987)) K:J;t)<£0U 
&«jfiW*&JS3nW*. ^~>teA, Bl, B2L 

^%m<Dmm& tows e t«%&nw*. 
[0004] -tUTWjaaarttKrt^f sfiF^aHftow 

^fcfrfr*!, 7^:7a**3 i >©iM»W©:37EW 
teAr g-G 1 y-As p (RGD) ^h'J^f^ 
T»SJli:3&il984^fc(ftean>t (Pierscbbacher, M. 
D. et ah, Nature 309#, 30(1984)). £&^5~>CD 
awa»*«ffi(D3rEWiTy r - I I e-G 1 y-S 
er-Arg (Y I GSR) T3tt<tl&<<>9'<7 1 ? H 
-C**H£fc«MB;*ftT^* (Graf. J. et al.. Cell 



*— «5t (I) ZJ3:R*^*fcf4«aiJS^ft^-r. 

Rf4A rg-Gly-Asp £^;|ftj£i|M&*: bX^fT 

[MM 2] R#TE-*« (II) TS^n^^Uzf 

* *&tt^cD«i^±tWT*sia. (in 

- [Y] (II) 
48#, 989 (1987)) . 
[0 0 0 5] Zftt>7j 7D^^5 1 >^75^>H ± 
iff E37E^S^UTfflJfi©lx-fe^-i»«"r*Ci:t 

[0006] c^jc^KiiBifittiBrttseHtt*®^* 

GDE#Jft*«^:/^K«WilS'&;£1i\ AHIBW/B 
309682-?£& 4$i§¥l-30596EHf&l&, WO 90/05036 A 

(W0 90/11297A*MF) , RGDE#J«tr51l*©»R 

WiH^^MMSS*, 3149 (1989), &&g¥2 
-174797^«, ttH¥3-118330*f&*L »M¥3-11833 
30 mOtH* 4«¥3-118398#*ML ^^^3-118397-^1^ 
4§. 4*W¥3-U8333«*«U WO 91/01331&K. WO 91/0 
7429*Mfc W0 91/15515#fr\ WO 92/00995MF) , RG 

TJfo/h«**£Htt-r*:fri35 (#H!¥4-134096*f& 

«D . RGDE^jft^rr«^^H*«ua»»flaf«aia: 

£27& (»4H t *^^«*»37«, 705 (1988)) . RG 
40 fflil/Tffi^«*tt (4#§iBS64-6217#^® * atf'J^ 
£ C t fc J; 0 AX«|gte# U ^r/? 1 F £ bTm%T 

[0007] Mtcis^, mj&mm&m&mmimizm 

Jf$^b, ®^05iiM^#^<tO^®tC^5, 

50 3»s, fc<h^.t^7>i'^n^^5 1 >(a^3^^3rffi^j-r& 
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TV>* (Science 238#, 467 (1986)) • 
[0 0 0 8] U^b^^?>RGD^y^Ht^n#^"r 

JB^TJKte#fcfWf?-r&;&£ (Int. J. Biol. Macromo 
1., 11*. 23 (1989), m&, US, 226 (1989), Jpn. 
J, Cancer Res., 60#, 722, (1989), 4#§I¥2-174798 
, fe*V>«B«ff|£SI»jtr<&^i* (#H¥2- 

>^*©aBja»*# u h a u u ^ 

[0 0 0 93 

D*^>©»#^37E*JT*SArg-G 1 y- 
' As p^^K«i/r^M^§JtbTO5/c&, 

fc*'Jx?i/>^ij3-;p (PEG) SpoiftSH^ttii 

- [X] -Arg-Gly-Asp- 
-*5* (ID [ ] C ] ftoaSWWELTfe 

XiaAsp*fcttGlu3S«*U YtiSe 
r , Thr, V a I , Ser-Pro, Ser-Pro 
-A 1 a^&*S»J;0WRSn573/KaS*&J4 

^^Kaasas-r. ::TArg, Giy, a sp , 

G 1 u, Thr, Va 1, Pro, A 1 aU^tn^tir 



fc. f il^lf e«lMf tI6I^*57>f ^ 
[00101 

«fcjifflb&c£fc±&^3ftfc. -&5£ (i) 

[0 0 11] 
[ft 2] 

(I) 



[0 0 12] HRSC ( I ) c f 3 > Zf«*JR^S;fcfcj:Mtt 
RliArg-GIy-AspWh'J^ 

30 ©^Urf^^HJSa&afe-r. CCDArg-G 1 y-A 
[0 0 13] S&toMffilCfc^Ttt* RtLTteTiB 

— *a (id raftans^-u^^HJSitftjcD*?* 

U^fe©fcl/TW6££#T**. -«5C (II) 
■ [Y] (II) 

40 [0 0 14] *»9Ifc*^T, Arg-G I y-As p 

^Haat, «tojf£u<«— j&a (id T^^n^t 
y rf^^ Ha»€-ens*«rHRa ( i ) r^sns 

^fe-«aa <I) ^6fc9i6*»a:J:5te, 
^O^^K^«4, iSH^f fC2<S0>Ar g-G 1 
y-A s p^^H&(&3H«U«*ffitUT«rr*^^ 

5» few, «to^iu<(i-«^ on taisns^^f 
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[0 0 15] ^^©^^HRJifr+te^ftf * 

* [0 0 16] &T\Z*&W<D*7r}*Gm#a>X#W& 
©«0!lfcJ;D*<0E*£Wr*. S^7^/SM^ 

[0 0 17] 

[ft 3] a? 

<b£& 1 

^ AspArgGiyAspSer 

AspArgGiyAspSer 

[0 0 18] ^(C^HJcD{b^O^^(c^^TU£5g 

mmmzmm vr^^ f s ®&&mm\z £ z> &fc&\z 
mvx\t, ttfc^mwimm * *>/v?w<D4kmv p. 207 

• *W^H<Dfc¥ (T) P.641 (0*±flS^«, JR 4? 

[0019] *»gio^ft«>^^FiWtt> *&f§&ic 

* o^y^ F«©±»s#fc^j*r*#&T**. 



£ D C C fcffl Irs £DCC-Add i t i vefe & 5 > JM* r: ;V 
[0 0 2 0] ^-fcco^JcizD^tfc^SI^^Kco 
tbrtt. ^;Uf£T^fifcfb#f&&i 4 r^rtRffc^cD^ 

J0ft£SJ& (III) J P. 1628 -1644lCE%CO^CD^CD 

;^<f 5 ?v-)V£ r s y 5 y ^co^8g<z># 
[0021] &m&0ttto&m*m\,*itGm£G>mm 

/m-^ H/-^/ h U 7^DiMiB^J!SI*T*5 

[0 0 2 2] "^tfK^SIWOt^HIS^ffflOfpffi&tJt 
WfcArg-Gly-Asp (RGD) gB^J&IKjBc 

/□%^^>^^ § £ tic j; o jgtettNft® 

^y— V (muscle line melanoma) , $&*R#ffi^MBl 
Kx^U^V (epidermal line neuroblastoma x glioma 

[0 0 2 3] S6K*»!P!(0^ FfiftftK, MS^ 

[0 0 24] *«9i©^y^F»«ft:ftfcttt<OSI^± 
«F«lT««:*tt, ^^F3RBE*lcHRlC««SnT^ 

5 > h >o^^-^ (Remington's Pharmaceutical Scien 
ces, Merck, 16, (1980)) iZH^SnTt^SJ^EC. m 
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[0025] z<DX5tmvmim\zmm* §m<D#i* 
mm. mm&#. &Ta», JHuai*ja-»& 

[0 0 2 6] S&^WO^^HBWfrtt^oaia^ 



8 



x era «stu ^v&^mtt^Tmmfttv 

XI B&&0il^0.2 g/kg3^6200 Eg/kg<Z>l8ffiT& 

mmo¥M, mu ^ a^tetcto 

[0 0 2 7] 

i0 [0028] Boc :i-7b*rist})V#~JV 

Bn ; ^y\y)]/ 

AcOEt : i^ixf;i/ 

M t s : *z/^U>*J^-j\, 

HOB t :l-tKD^>yhiJr/-^ 

D C C : U^isfrjjjW^ 5 K 

iPrjNEt :^V^P^X»75> 

DMF : H 

CD I : A a yy—ji, 

TFA : hU7;M-n§M 

^ TFMSA : h U y )V^U^^yx)V^>m 

[0 0 2 9] S&Sfflfl fl^fcl<©£/fc 

[0 0 3 0] 
Hfc4] 



BNSDOCID: <JP_406298797A W _(_> 



—1009— 



(6) 9 8 7 9 7 

9 10 
BnBr 

BocSe r-OH -+ BocSe rOBn 

I iPr a NEt, AcOEt I 

Bn Bn 



1) TFA. CHtC£ i 

► BocAspSerOBn 

2) NaHC0 3 I I 

3) BocAsp(Bn)OH, Bn Bn 
DCC, HOBt 

CH 2 C£ 2 . DMF 2 



1) TFA, CHjC£ , 

► BocGlyAspSerOBn 

2) BocGlyOH, | | 
DCC, HOBt. iPr*HEt. Bn Bn 
CHjCfi 2f DMF 

+ ■#3 



1) TFA. CH,CI i 

► BocArgG I yAspSe rOBn 



2) BocArg(Mts)OH. I | | 

CDI, IPrtNEt, Mts Bn Bn 

DMF 

4 

[0 0 3 1] Wbsj 
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12 



1) TFA, CH 2 C£ z 

* H * 4 ■ rt — ; — " — ; ► BocAspArgGlyAspSe rDBn 

2) BocAsp(Bn)OH, I | | | 
CDI. iPr,NEt. Bn Hts Bn Bn 
DMF 

*M* 5 

0=C(AspArgGlyAspSerOBn> 2 
Kits Bn 
+ »# 6 



1 ) TFA, CHC £ j 

— ► 



2) CDI r iPr,NEt, | | | | 

DMF Bn Mts Bn Bn 



TFMSA, TFA 

[0 0 3 2] 1) 1 CD-S-ffc 

Boc-Ser(Bn)-OH (20.4 g, 69 mmol), ^>-^;^0 5 H 

(13 g, 76 bddoo, 5?-f y^otr^x^rs^ (9.8 

g. 76 BmoOfclMx^k (100 mOfc»i*EU 

[0 0 3 3] 2) *RW2©-&j£ 
M^iB^CD^tw^!3#^4 1 ^lCDigffc^5 1 U> (80 
ml) mm\zbV7JU*at/m (80 ml)«q*., 

&. #^nfcT5 >#£Boc-Asp(Ba)-OH (22.6 g, 70 m 
boD, 1-fc Hn^-X>yKUT^-;W (10.7 g, 70 m 
mol)£DMF (80 ml) m^Wc^V> (80 ml)©fg^ 
JfcfcflMJU StofrUfcaiSDCC (14. 4 g, 70 mmol) £fin 

*jBE*aSfi©Mx^T?*«?U, 

(*£tii?g : A.*tf>/ j» X 5\^« 4 / 1 ) U 

B»a:'r**raflE2ft^fiteatuT35 .8 g (3&pt 

[0 0 3 4] 3) +Wft:3.©'&jfc 
"PflMM (35. 7 g, 60.5 mmol) <Dmit^^U> (100 m 
1) *«tChU7;^Dft« (100 ml) fcJnA* 



*b*fc 1 

&32.5 g£##:„ f^nfeh'j7;^Piil (18.9 
g, 31.3 mmol)£Boc-Gly-OH (5, 75 g, 33mmolX 1-tH 
n^^/hUTV-^ (5.04 g, 33 mmol), SMy 
ynf^xf^75> (4.45 g, 34.4 mmol) £DMF (20 
ml) &&&{tl*9'l'> (50 mDtDM^&mzmmis* 
3c?frUfc**&DCC (6.8g, 33 Bmol)&lDA&. fiiSffi-^ 

acfeasa©»«x^T*Ru, 5 x &&^hu 

»&. £©£>CD£^l7->/^g£x^;i, (2/1) ^6 
W£ifiLT*W#3£l7.9 g (87 X) 

[0 0 3 5] 4) *|flWM<0<&/a 
*M#3 (17.9 g, 27 mol)©aMt.*^> (60 ml)« 

X— r;^6IS»fl:**T h U ^/l^DlWMttis. 9 g£ 
life. — Boc-Arg(Mts)-OH (4.56 g, 10 mmol) <Sr DMF 
40 (20 ml) COfe©fc3k»Ua:36«6CDI <1.63 

g, 10 mmol) ©DMF (10 ml) mm&mXtto fcf&M& 

«fS*»La*tsi«nwa»ufc©^, ±gB^fdctt) 

»6n&hU7;^D|fflM|[ (6.61 g, 10 nmoDfcS^-f 

yyntf;pxf;i/75> (1.42 g, 11 mo\)com (20 
ml) «f»ftjn*./t. EJM^€*»T2*m 
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9.8 g (J£«W) %1t. 
FAB-MS: (M+H) + 986. 

[0 0 3 6] 5) «5©M 
*W#4 (5.5 g, 5.6fluaol) 9^ > (20 ml) 

*ttKhU7;i/*P»tt (20 mD&ftl*, £ft*g£4fr$ 

g#fc» — Boc-Asp(Bn)-0H (1.71 g, 5.3 mmoi)£ISd 
F (10 ml) KJgjfcU £©fc©fc»C#bfcx)«SCDI (860 
mg, 5.3 nmol) C75DMF (10 ml) JgffltSHDAifc. 

DftSn&MJ:7JM-nIMt& (5.3 g, 5.3mmoI) i 
>M V/D fcf;i^X3 1 JU7 ^ > (770 mg, 6.0 mmol)C9DMF 
(15 ml) mm&MTilt. S«ffi'&tt£*i&T2ISIHK 

in ^x>k««. asfasw*, issiAtfi*^ 

fi»»tUT5.9 g (94.3 X) fcfc. 
FAB-MS: 0*+H) + 1191. 

[0 0 3 7] 6) *|«#:6<D'&fi]S 
+ W#5 (5.0 g, 4.2 niiDol) ^DD*M (20 ml) 

*«i:h»j7n'tDfti (20 mi) fci&m&m 

&£X-5V1/^ *>M&{t&1tT b U 7;i^n^g£&£4. 
9g|fc, ^l^tlfchU^^Dp^ (1.4 g, 1.2 mm 
ol) $^-fV7 r O^Xf;P75> (190 mg, 1.5 mmo 
DTkZfVNF (5 ml) X>&fc*j&&igttfc»*U CDI (97 
mg, 0.6inmol)£fti*.&. £J&S^tt$Mt;:K&ft1B 



fg&fcZikTnmt-r&^mfte&i^ g 00.6 so # 

FAB-MS: (M+fl) + 2207. 

[0 0 3 8] 7) teilO^ 
*M#:6 (1.1 g, 0.5mmol) OhU7^tDffi (7 m 
1) »«t«C, h»J7MD>^>XW>i (6g), ^ 
tTzV-;P (4 ml), m-truy—fr (3.5 ml), hU7 
^tf-nfflsR (18 ml) 3&>&&5S£i««*»Uj&*iS 
tax., KI^^MT2M^Lfc, S^flSt^X 

-t-ji^ (700 mi) ic^TUT3 o&m®^< vnt&v 
^D-?h^77^f- (r>/t-9-f mra-400, *h?$- 

>C1") fcJ;t>IMi* «tS«*UTB»t-r'5fl:'&4»l 
fc*Efe»5fc£l>T420 mg (75 %) #fe 0 
FAB-MS: (W) + 1121. 

[0039] &MM2 m^ftmrnm 

3 T&M^tt FTfc*Arg-Gly-Asp-SerfeJfl^ 

fc. £tiz<D^zf^b&*iooouz£#ft\zmm&<Dm 

Vi?IiffflJ®-C^SB16-BL6^^y-Ti^jiS (*f&*^$]CD 
fc©5 x 10 4 » £&*PBS 0.2 ml^TB'&U ^ft£ 
1 $ 5 BS(OC57BL/6«>lltV>>^fcS»iRffil#K <fc O 

LfcJB^nnxHftfcfHWL* T**f& £>PBS&#P <h tfcifc 

a? [004 0] 
Mi] 



¥*§±SD 



PBS (t^M® 154 ± 35 (116-206) 

Arg-Gly-Asp-Ser 160± 48 (94-239) 

tt&%5l 49 ±21 (27-78) * 



[0 04 1] EO^fccfcnfcZ, ^STOOfc^to 1 <z>& 

Ufl£3te&» £ & 6 tlT 7 >f y D * ^ >CD&3£n 7ffi 
KT&5Arg-Gly-Asp-Serfci, 1 

oiooo ug©ift«T(*te»»fwa6**^*a:^-3fc. 

[0 0 4 2] gSffi09 3 ^5/-Tifflttftffl^fca«lBi 

tare 7^ ii cfc £ mggWMftB 



P (0.001 

*^^>©»«3 7BB^^HT»*Arg-Gly-Asp-Se 

5t^i<Ot>C05 x 10V50 »«I«X4, 1 

6, 18, 20, 22, 24, 260 mz&Umt&® 
0 tflCcfcOtg^Lfc (llsIfcfcO100Mg/200 PBS) c 
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35BBfc-7»>xs*«, #siu mzm&htcmvxa [00433 
--&&mmvTttm<DVBs&&mt&i&i,?z. ^©ag* [^23 

^2 



*tm±sr> mm) 



PBS (t&BM) 59±12 (47-79) 

Arg-€ 1 y-Asp-Ser 63 ± 20 (47-96) 

flS^ttl 32 ±18 (3-59)* 



[0 0 44] £©jg£fcj;nfc£, *R91©jfc^* l ©& 

&MZ2 7 WM^s rf* J* r$> £>Arg-Gl y-Asp-Ser Kfi, g 

[0 0 4 53 &±mmm\z£K>*%w&<&fe<DW\zmv 



r p(o.oi 

[0 0 4 6] 

[«9!©3ftJ!H K±rai/fc«fc5 1*^©^^ HIS 



(72)^^^ g^TK <72>»9» )K 

^W6P5a*L«*JPffiIKJP»J^fc 3 3km 5 TB12 dfc*3tft«TWrEMi!lrt±lir 5TS3-2 

-6 
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